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INTRODUCTION

Headache is probably the most frequently encountered
symptom in the practice of medicine.

Rarely do you find

an individual who has not at some time or another experienced the dull, throbbing pain of headache.

Even though

the incidence of headache is widespread I do not believe
that much time is spent studying it in medical schools.
Headache is mentioned as a symptom of numerous disease
entities and without further discussion is rapidly passed
over.
Realizing that there are numerous types of headache of
both known and unknown origin, I find that it is an impossible task to review the literature covering the wholefteld
of headache.

Therefore, in this thesis I am attempting to

limit myself to one type of headache and its associated
symptoms - the migraine syndrome.
The migraine syndrome presents several problems.
definite pathology has been demonstrated.
or causes of migraine?
syndrome?

If so, what?

No

What is the cause

Is there a permanent cure for this
I believe that the main problem

centers around the etiology.

If we can determine the etio-

logical basis for migraine, treatment can be directed to
correct the causes and thus rid the individuals of their
symptoms.

At present, treatment is largely directed at re-

lief of single attacks not at a permanent cure.
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In this paper I intend to review the literature with
special emphasis being placed on the etiology of the migraine
syndrome.

However, it will be necessary to include some other

elements, such as treatment, in order to better understand the
present etiological concepts.

Since I am unable to translate

foreign journals, I am forced to confine most of my reading
to journals written in the English language or abstracts of
foreign articles when available.
I will not attempt to cover in detail all of the numerous theories on the cause or causes of migraine but will confine myself to discussion of the available material on the
more widely supported theories with brief mention of other
suggested theories.
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DEFINITION

In order to better understand just what we are speaking
about when we talk of the migraine syndrome, I believe that
it is necessary to define it.

Much of the confusion over the

etiology of migraine has resulted from a lack of correct definition.

The evidence produced to substantiate the various theories

is difficult to evaluate since we cannot, because of vague definition of migraine, be absolutely sure that all cases reported were
of true migraine.

According to Wechsler (1943) "the conception

of ~igraine is still fairly elastic if not altogether loose."
A definition which seems to conform fairly closely to that
used by other authors was given by Lieder (1944).
migraine as having four factors:

He defines

(1) a recurrent periodic head-

ache, (2) an aura which is usually a manifestation of cortical
sensory d:i.sturbance, (3) nausea and vomiting, and (4) a family
history of migraine or allergy.

According to the author, in

order to diagnose migraine, factor number one and at least one
of the other factors must be present.
a definition as we have at present.

This is probably as good
Another factor which should

be added to the above definition is that there is complete relief
of symptoms between attacks.
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GENERAL ETIOLOGICAL FACTORS
Age of onset:

The age or onset of the migraine syndrome

varies considerably, but the average age is fairly consistent
according to the authors who have reported on this factor.
According to Sheldon and Randolph (1935) the age of onset in
their patients was before 16 years of age in 58% of .the eases.
DeGowin (1932) reported on 60 cases in which he found the
average age of onset to be 21.6 years.

Vaughn (1935) report-

ed 78% of his patients developed symptoms in the second, third,
or fourth decade.

Bassae (1933} gave figures which almost

coincided with those found by Sheldon and Randolph.

In a study

of 270 patients, 56% had the onset of symptoms at or before 16
years of age.

Other authors seem to agree that the age of onset

is usually early in life.

Followers of the endocrine theory of

etiology stress the time of puberty as being the age of onset.
It is often difficult to determine the exact age of onset in
childran.

Other manifestations of migraine may be present for

several years before headache and a typical picture of the syndrome
appears and is recognized.
Periodicity:
attacks.

By definition migraine consists or periodic

All authors have not considered it sufficiently import-

ant to record.

Vaughn (1933) recorded the periodicity of attacks

in 48 of his 63 cases.

In these 48 cases he found that 25 had

headaches two or more times a month, 17 had a headaohe every one
to two months, and 6 had headaehes at longer, irregular intervals

5

of from three to six months.

He concluded that periodicity did

not have much correlation with the prognosis under treatment except that longer intervals between attacks gave more timeto
attempt to trace down the cause or causes.

Other authors, while

not stating definitely the time between attacks, have stated that
many of the attacks occur once a month in relation to the menstrual
cycle, occurring either just before or during the menstrual period.
This is the basis of calling some migraine cases menstrual migraine
and is also one of the arguments for the endocrine theory.
Sex:

The sex of the migraine patient has been the basis for

· slight statistical argument.

While most of the authors agree that

females predominate over males in having migraine, Allan (1928)
ina study of the sex ratio, in migraine reported approximately
equal numbers of males and females.
females greatly outnumber the males.

Other authors claim that the
Moehlig (1931) reported that

among his patients in a series of 100 cases 69% were females and

31% were males. This gives a sex ratio of M:F::1:2. Touraine
and Draper

(1934) studied 50 patients and reported that 37 were

women and 13 were men for a ratio of approximately 3:1.

:Qrouet

(1935) in a smaller series of 15 patients reported a ratio o~
1.5:1 with females predominating. Stieglitz (1935) reported that

86% were females and 14% were males for a ratio of 6:1. Sheldon
and

Randolph (1935) reported a ratio of 3:1.

DeGowin (1932) had

a ratio of 2.3:1 and Vaughn (1933) reported a ratio of about 3:1

in his series.
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Thus we see that.although there is a wide variation in the
actual sex ratio, it is evident that migraine develops more frequently in the female than in the trale.

Of course we must re-

member that none of the series reported have been very large and
that in many instances selected cases were used.
materially alter the results.

This may

In several of the series reported

allied menstrual disturbances in the patients were the chief complaint, not the migraine.

This would account partially for the

high number of women.
Duration:

This is a difficult factor to evaluate.

There is

a great deal of variation in the duration of symptoms depending
upon when the patient first saw a physician.

Also in many cases

the onset dated back to childhood and was not definitely known.
Vaughn (1933) seemed to think that the duration of the illness did
not greatly effect the prognosis and was not an important factor.
In general we can say that many cases begin around puberty in both
the ~ale and female and cease with or without treatment at the
time of the menopause.
Distribution.!!!~ General Population:

Vaughn (1935) stated

that about 7% of the general population receive headaches from
eating certain foods.

He did not state that these headaches were

of the migraine type.

Other studies by Service (1939) in a survey

of 1000 families containing 3000 persons indicated a migraine
history in 3.7% of the population at large.

These studies are not

sufficiently large enough-to draw any definite conclusions but
it may be said that ~igraine is not a rare syndrome.
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HEREDITY IN MIGRAINE

In the definition of migraine one of the factors involved
is an hereditary predisposition to migraine.

The most extensive

study of possible hereditary factors was made by Allan (1928).
In this work Allan atterrpted to correlate the inheritance
of migraine with Mendelian laws of heredity.

Buchanan (1920)

has concluded that ~igraine was hereditary according to Nendel's
laws, but had not considered whether it was transrr_itted as a
dominant or a recessive characteristic.

Allan concluded from

Buchanan's results that it was probably recessive and that all
of the parents in Buchanan's series were heterozygous for
migraine.

Srr.ith (1922) concluded that migraine was transrr.jtted

as a dominant characteristic and was in sorre way sex determined.
With this rraterial to work on Allan set out to try and find
a true basis for heredity using statistical wethods.

He started

off with the assumption that if migraine is a true rrendelian
character it will comply with certain statistical requirements
and from this he calculated statistics assuming migraine to be
both dominant and recessive.

The author then compared the re-

sults of his survey of 500 cases with the statistics.

These are

his findings:
(1) When both parents have migraine, the percentage of
migraine in the children should be according to
statistics, if dominant, 84.9%; if recessive, 100%.
Allan's results showed 83.3%.
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(2) When only one parent has. migraine the percent of
migraine in children should be, if dominant, 61.2%;
if recessive, 43.71.

His figures were 61%.

(3) When neither parent has migraine, the percent of

migraine in their children should be, if dominant,
0%; if recessive, 19.1%.

The author's figures show-

ed 3.7%.

(4) There should be a history of migraine in one or both
parents of migrainous children if dominant, in 100%
and if recessive, in 95%.

The author's results show-

ed 19.4%.
(5) Both parents of migrainous children should have migraine

if dominant, in 51% and if recessive, in 60% of the cases.

·----

The author's .figures showed 26%.

(6) Only one parent should have migraine if dominant, in 49%,
if recessive, in 35%.

The author's figures showed 60%.

(7) Neither parent of migrainous children shou~d have migraine
if dominant, in

0%; if recessive, in 5%. The author's

figures were 8.6%.
(8) Siblings of migrainous persons should have migraine if
dominant in 77.8% and if recessive, in 78.7%.

The

author's results showed 67.2%.
(9) Siblings of non-migrainous persons should have migraine

if dominant, in 33.4% and if recessive, in 32%.
author's figures were 11%.

The
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Using the above figures in correlation with his survey results, Allan concluded that his evidence indicated that migraine
is inherited as a dorrinant unit mendelian characteristic.

Since

previous studies by him had indicated that the incidence of migraine was almost

eqi ually

divided among rr:ales and females, he did

not consider any sex linkage in the transmission of migraine.
Almost all authors have agreed that there is evidence of
hereditary transmission of migraine.

Moehlig (1931) in a series

of 100 cases found a family history of migraine in 39%.

Touraine

and Draper (1934), although they did not state any definite percentage of heredity in their patients, stated that they believed
there was a familial predisposition to migraine and that the character of the attack was often very similar in various members of
the same family.

They believed that inheritance was from the

maternar si.de in most cases.

von Storch (1938) stated that there

was a. family history of ndgra.ine, epilepsy, or allergy in the immediate family in all cases.

Auerback gives heredity as a factor

in _100% of his cases, Moebius in 90%, and Flatau in 79% through
females and 21% through males.

Bassae (1933) found a history of

migraine in one or both parents in 56% of his 270 cases.
I could continue to quote the findings of various authors but
I do not think that it is necessary.

The preponderance of evidence

shows that heredity plays a vital part in migraine.

In cases of

relatively low incidence of a fawily history there has probably
been insufficient time and energy spent in trying to elicit such
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history.

By definition heredity is important in migraine and

it is now believed that is is important as a predisposing factor in the production of the migraine attack and only an exciting factor is needed to set the mechanism into action.
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THE ALLERGIC THEORY

According to Thomas and Johnston (1940) French authors
first suggested allergy as a possible cause of migraine.
was during the 19th century.

Tli.is

Lesne and Richet Jr. (1913) were

the first to make the definite suggestion that migraine rr:ight
be due to allergy to egg or to milk.

Evidence was quickly add-

ed after this by other investigators most of whom were working
in France.
Vaughn (1927) is credited as being the first man in this
country to definitely establish the allergic etiology of migraine.
At that time he reported a series of 33 cases of migraine of which
36% were relieved by the discovery and avoidance of allergenic
foods.

His patients were skin tested, put on a diet avoiding

the foods which gave positive reactions and then symptoms were
produced by feeding the suspected foods.

In 1933 Vaughn reported

a follow-up of these cases after five years of observation.

His

series had by then grown to 82 cases of which he was unable to
make follow-up exams on 19.

The remaining 63 cases had been fol-

lowed for periods of from 6 months to 11 years.

Twenty-five cases

reported a complete cure and were classified as excellent results,
seven had alrrost a complete cure with a few remissions and were
classified as good results.

Eleven had some relief of symptoms

and were classified as fair results.

Twenty had no relief fol-

lowing allergenic removal from the diet.

Thus Vaughn found an

allergenic factor in 68.3% of his cases with satisfactory results

in 50.8%.

All of his cases were o.f typical migraine and other

factors had been ruled out or definitely controlled.
Riley (1932) in his survey of all literature on mi~raine up
to that time stated that although the allergenic theory was adherred to by many, the evidence up to that time was not sufficient in quantity to give a very substantial basis for this theory.
Since 1932, a great deal of work has been done in an effort to
support this theory.
Vaughn (1935) again reported his findings.

He stated that

there was an incidence of allergy in 70% of periodic headaches,
with a 51% cu.re using an allergenic basis for treatment.

He be-

lieved that allergic migraine was the same as true migraine.
\

......,

According to his figures one out cf every five chronically recurrent headaches is allergic and one out of three allergic
patients may experience headache at one time or another due to
food allergy.
Stevens (1929) reproting on endocrines and their relation
to headache mentioned that allergy was considered as a possible
canse but he found it hard to explain on an allergic basis the
periodicity of attacks, why they should occur regularly at certain intervals.

In 50 cases studied by him foods were iw.port-

I

ant in taree instances.
shellfish

1

•

These foods were oranges, beefsteak, and

In no case did ilimination of the food give any relief.

I

Molopey (1937) in writing on the etiology of migraine stated
that he bblieved there was an association between migraine, asthma,
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and epilepsy.

He recognized a common pathogenesis of allergy

and migraine.

In a series of 428 unselected cases he reported

36 migraine cases and and 38 psychogenic headaches which he used
as controls.

He found a higher incidence of farr:ily history of

both n,ig:raine and allergy in those patients with migraine than
in the control group.

81.6% of his migraine group gave a his-

tor:. . of migraine or allergy or both.

He concluded that (1) there

was a submerged instrinstic physiopathic mechanism which is responsible for both allergy and trigraine, (2) this mechanism is
similar in both processes being a regional expression of the same
process,

and

(3) the mechanism is hereditary and is only partly

saective.
DeGowin (1935) in a review of 60 cases of migraine, which
were selected on the basis of a clinical history for migraine,

found allergy to be an important factor.

Each of his patients

were tested with thirty pollens and ore hundred foods.

The

patients were instructed to eliminate the foods to which they
reacted from their diet.

No drug therapy was used.

When relief

was obtained, foods were reintroduced into the diet one by one
until the causative foods were found.
multiple sensitivity.

All patients showed

He found a family history of migraine and

allergy in 85% of his cases.

By elimination diets he obtained

complete relief in 33%, partial relief in 45%, and no relief in
21%.

Thus 78% showed some relief and he found that the best

results were obtained in those cases which could be closely observed.
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In 1930 Balyeat and Brittan studied 55 cases and corraborated Vaughn's findings.

They did not believe that heredity was

specific for rrieraine but rather for sorr.e forrr of allergy. Critchley
and Ferguson (1933) in a review of migraine felt that allergy was
being over-emphasized as a causative factor.
Sheldon and Randolph (1935) reported on 127 cases of migraine.
All cases were routinely studied before being skin tested.

On skin

I

testing they found 15 commonest foods which reacted:

wheat, coffee,

pea, celery, berries, onions, peanuts, radish, cabbage, cocoa,
milk, cream, tomato, dates, spinach, and carrot.

By use of dietary

restriction and food elimination they obtained the following results
in 77 cases:
._,,

.

complete relief in 18.2%, excellent results in 20%,

good results in 14.3%, fair results in 13%, and little or no relief
in 33.7%.
Winkleman and ,roe.re ( 1937) studied the relationship between
allergy and nervour diseases~

They stated that allergy had been

proven to be definitely associated with migraine in some cases.
Sippe (1938) reporting on the treatment of 105 cases 'Vi.th
allergic methods found that there was cure in 61.9%, partial relief in 22.9%, and failure in 15.2%.

He ventured that more care-

ful selection of cases would increase the percent of cures.

He

suggested that the allergic symptoms may depend on a retention of
water in the tissues.

The tissues generally beco~e water-logged

with special concentration in selected sensitized areas.
tioned rapi.d weight loss after diet adjustments.

He men-
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Service (1939) recognized the fact that the etiology of migraine is not the same in all cases.

Each case should be carefully

and completely studied, then individually evaluated and placed in
an etiologic group for treatrrent.
for allergy as an etiologic agent.
suggest allergy:

Service put forth his arguments
He stated that several features

(1) Migraine occurs jn attacks which may be com-

pared to the periodicity of asthma, (2) the incidence of migraine
follows that of other allergies, as seen by the work of numerous
men,a history of both allergy and migraine is frequently found,
(3) migraine is frequently inherited and associated with other

manifestations of allergy, (4) allergy to known foods has precipitated attacks, (5) a suggested rrechanism of migraine is the
overstirrulation of dural and possibly extra.cranial periarterial
plexuses through hypotonic dilatation of these vessels.
can produce vasodilatation.

Allergens

He concluded that the effective elim-

ination of allergens was the cure for those cases of migrai~e due
to allergy.

He suggested the use of ergotareine tartrate for the

control of the immediate attack.
In the same year O'Sullivan (1939) found that 70% of JOO
patients studied gave positive skin tests for allergy but that all
could not be cu.red by diet alone although relief could be obtained
in some cases.
Thomas and Johnston (1940) reviewed the history of the allergic
theory of migraine.

They stated that although the pathology of

migraine was not definit~ly known, the allergic basis seemed very

··--------
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plausible in view of Cobb-'s report on the vasomotor control of
cerebral arteries and they proposed a localized edema explained
on the basis of capillary vasodilatation and increased permeability
of the vessels.

Rowe (1937) explained the symptoms as allergic

phenomena due to localized edema of the meninges or brain parenchyma or due to vascular spasm of localized areas of allergy in
the blood vessels.

Thomas and Johnston classified headaches as

allergic and non-allergic then presented several ease histories
on patients with typical migraine which were relieved by elimination diets and avoidance of allergenic foods.
Hartsock and McGurl (1938) reported on allergy as a factor in
headache.

They believed there was a derinite relation to allergy

based on an inherited factor and edema and spasm of smooth muscles.
They pointed out that the origin is in many instances traced to
food.

Human hypersensitivity they state plays an important part

in the production of migraine and the elimination of allergens
offers a satisfactory solution.

They also point out that1he person

with migraine is asually highly emotional or intellectual and that .
attacks usually follow exhausting activity.

The cessation of.attacks

during pregnancy and after menopause indicates nervous and glandular
factors.

If one assumes that sensitivity vari~s with emotional

states, they say these factors can be explained by allergy.

They

state that the absorption of allergens from the gastro-intestinal
tract is more likely to occur when a person is nervous and emotionally upset.

The marked stasis or reverse peristalsis of the
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duodenum prior to an attack rr:akes ideal conditions for the absorption of allergens.

They, however, believe that causes other than

allergy must still be sought after because of the fact that some
cases do not respond to allergenic treatment.

In their series of

cases 75% received benefit by allergenic elimination while 25%
did not obtain relief.

Their failure to obtain good results was

thought to be directly propo~tional to emotional stability and
complete success proportional to the ease with which the strict
dietary regimen is carried out.
Goltman (1936) reported on a case with migraine and a family
history of allergy who was operated on for a brain turr:or.

The

operation was performed during a severe headache and the dura was
found to be tight, the vessels dilated, and the brain wet.

When

the dura was opened, fluid escaped under increased pressure.

Fol-

lowing the operation a trephined area was observed during headaches.
Before the onset of a headache, the face was pale and the dura was
depressed.

As the headache progressed the depression in the dura

swelled, bulged, and felt tense.
flushed.
subsided.

During vomiting the face was

After the headache the swelling of the dura gradually
The ingestion of wheat would produce attacks and gave

a positive skin test.

Symptoms were relieved by allergic therapy.

The mechanism was interpreted as an initial vasorrotor spasm
(blanching of the face) then secondary vasodilatation with edema
of the brain.

The pain was interpreted as being due to the swell-

ing of the brain, producing temporary disproportion between the
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brain and the skull.

A terrporary hypersecretion of cerebrospinal

fluid followed by hyperabsorption which tends to equalize the
pressure in the subarachnoid space.
Unger (1941) reported on a case which he had been following
for 21 years.

The patient was a 49 year old woman who had a his-

tory of rrigraine in her rrother and maternal grandrr.other.

The

attacks occurred irregularly with no apparent relation to her menstrual periods.

The patient had typical visual disturbances -

scotomata, blurring of vision, et cetera; severenausea and vomiting; and felt extremely weak for several days after each attack.
The attacks_rarely lasted less than one or two days.

She gave no

history of foods bringing on her attacks, but stated that she had
had urticaria in ).931 following the inges_tion of cauliflower.
Cutaneous skin tests were negative.

Sedatives and hypnotics would

not relieve the attacks.
By careful dietary planning it was finally deterffiined that
her migraine attacks were due to the ingestion of five specific
foods.

TheBe were cauliflower, broccoli, brussels sprouts,

asparagus, and curly endive.

After elimination of these foods from

her diet all attacks disappeared except for occasional attacks when
she would unknowingly eat one of the responsible foods.
At this tilJle her cutaneous tests were still negative al.though
intradermal tests were positive for certain foods, pollens, house
dust, et cetera.

After an intradermal injection of cauliflower

extract, she received a severe systemic reaction manifest by a
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headache in a few hours.

This-headache was followed by nausea

and vomiting, lasted about 24 hours, and was not relieved by the
administration of hypnotics or amidopyrine.

An intradermal

test for asparagus did not produce headache but gave the patient
a sensation of weakness.

Injection of the other responsible

foods did not produce a marked reaction of any kind.

Neurosis

was ruled out by giving an injection of material which was falsely labelled cauliflower extract.

No reaction or headache followed.

Hyposensitization was attempted, but at the time the article
was published no definite conclusions had been reached.
Lieder (1944) reporting on the differentiation of histamine
cephalalgia and migraine gave the following classification of headaches:
Classification of Headaches

1942-1943

(Allergy Clinic-Walter Reed General Hospital)
Number
Percentage
Migraine
52
73
Histamine cephalalgia 4
6
21
15
Miscellaneous
100
71
He

had the following comments to wake on why he thought migraine

was apparently allergic:

(1) Because of the typical periodicity which is characteristic
of allergic diseases.
(2) There is a strong hereditary background to migraine or

allergy.
(3) Usually transmitted by the female.

(4) Age incidence is~ond, third, and fourth decades when

other allergic diseases usually appear.

(5) Commonly associated with other manifestations of allergy
such as eczema and urticaria.
(6) It is frequently associated with definite food relation-

ship.

The commonest foods involved are: milk, wheat,

egg, onion, legumes, nuts, beans, chocolate, fish, beef,
pork, and sea foods.
(7) He states that a refractory period exists after one
attack just as in other allergic phenomena which accounts
for the regularity and periodicity of the attacks.
(8) Stasis in the duodenum, as discovered by X-ray studies,

affords opportunity for absorption of proteins.

(9) Satisfactory results
obtained in 75% of cases by aller.~
genie management.

25% showed no relief.
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THE ENDOCRINE THEORIES
The theory that some malfunctioning of the endocrineg1.ands is
the causative factor in the production of the migraine syndrome
has been advanced by several men.

This theory was·very prominent

for a long tirre, then lost its prominence for a while.

Now it is

again being brought forth as a possible etiology of migraine.

The

frequent occurrence of the attacks at the time of menstruation is
one of the factors which drew attention to the endocrine glands.
Since all of the endocrine glands are more or less closely
linked tc each other in function, I find that it is impracticable
to draw a distinct line of derearcation between the endocrine
theories.

Therefore, they will all be discussed under this one

heading.
The pituitary gland has frequently been pointed out as a
possible source of migraine disturbance.

Timme (1920) ind:i.scuss-

ing the endocrinologic aspects of some neurological conditions,
stressed the fact that migrainous persons often exhibit evidence
of pituitary dysfunction.

According to him there is often a

family history of tall ancestor~ - many over six feet tall, some
may have had diabetes, goiter, and many other endocrine anomalies.
In the migrainous person he believes that during early life many
show manifestations of dyspituitarisrn such as hair anomalies, disproportion of skeletal growth, and tardy development of the gonads.
In girls, nenstruation starts later than norrral and their periods
1

are often delayed.

Attention has been focused on endocrine disturbance
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since migraine attacks frequently occur at the time of the menses.
According to Timme, all of the factors of migraine can be accountfor on the basis of pituitary disturbance.

There is a decrease

in blood pressure, change in the blood sugar, a retarded pulse rate
(occasionally down to 40 per minute).
there is a polyuria, vasomotor spasms.
produce the above mentioned changes.

At the beginning of the attack
Pituitary dysfunction can
He rerearked that X-ray evidence

showed changes and erosions of the sella turcica.

He concluded by

expressing belief in the pituitary pressure theory which will be mentioned later.
Stevens (1929) believed that there were three worthy theories
for the etiology of rrigraine.

However, he believed that the disease

was caused by something deep-seated in the germ plasm, that it is an
hereditary, constitutional disease which seems to be closely associated with dysfunction of the endocrine glands.
favor of the endocrine theory was as follows:

The evidence given in

(1) the age of onset.

It usually begins at the onset of menstruation in girls or just
before or at puberty in boys.

(2) Attacks either cease or change

character in women at the time of the menopause.
after the age of 50 years.

(3) Rare in reen

He found that 50% of the men suffering

from migraine had low basal metabolic rates, while all of tie women
showed a subnormal or low normal basal metabolic rate.
The favorable re1pcnse to glandular extracts was also brought
out as being in favor of this theory.

He thought prolonged admni-

stration of ovarian extract was definitely beneficial.

Hartung (1930) attemptgd to treat 50 cases as allergic patients,
but reported no success.

Then he reported on this same series of

cases when he considered them as endocrine problems.

He believes

that migraine is a manifestation of pituitary hypofunction.

As a

follower of the pituitary pressure theory he believed that the
pituitary gland enlarges because of increased dewBnds under stress
and strain.

This enlargement produces pressure on the cavernous

sinuses and surrounding nerves to produce the symptoms of migraine.
He found that 48% of his cases had an onset of symptoms before
16 years of age and 75% before 21 years.
firm the onset at or near puberty.

This would tend to con-

At this time the endocrines

attain their full development and the bones of the skull set firmly
allowing no further expansion.

As to the fact that syreptoms

usually· cease at the time of menopause he points out that at this
tirr·e the activity of the endocrine glands is subsiding.

He reports

a complete cure in one case following an artificially produced menopause at the age of thirty-five years.
As to the fact that syJhptoms cease during pregnancy when endocrine function is high, he explains this as follows:
docrines undergo changes in pregnancy.
size and weight.

The en-

The pituitary enlarges in

This, he believes, confirms his opinion that mi-

graine is due to pituitary hypofunction.

The pituitary enlarges so

slowly that no pressure symptoms are produced and n:igraine does not
result.

The increased functional power of the pituitary during

pregnancy allows it to carry on without violent reactions.

He also believes that-the gastro-intestinal manifestations
of migraine are associated with excesses of carbohydrate consumption.

He points out the relation of the pituitary gland to the

pancreas in carbohydrate control.

Regular attacks also suggest

endocrine disturbances.
Experimentally, Hartung attempted to determine the condition
of the sella turcica in migraine patients.

He didn't believe that

the X-ray gave sufficient information to base any conclusions on.
Quoting Deyle, Tireme, Fisher, and others, he stated that they found
that enlargement of one or two lobes of the pituitary can produce
the symptoms of migraine.
Enlarging further upon his theory of production Qf migraine,
he states that a s~all hypofunotioning pituitary will not be able
to enlarge sufficiently to meet emotional or physical requirements·
of stress and strain because of the confining bony sella turcica.
The migraine symptoms are rretabolic disturbances due to pituitary
dysfunction and to pressure on the venous sinuses and nerves surrounding the sella and pituitary.
Clinically he demonstrated that attacks can be aborted occasionally by administration of posterior lobe extract.
attacks in two cases.

Adrenalin aborted

In a study of 50 oases with migr~ine, he

found that twelve were remarkably improved, thirty-five greatly benefitfed and three obtained no relief following hypos of anterior and
posterior pituitary extract twmoe a week.
for from three to four yea.rs.

The oases were followed
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Moehlig (1931) made a study~-0-f one hundred cases of typical
migraine.

In these patients he notieed a large percent of goiters

but since his survey was made in the so-called goiter belt, this
finding was not considered to be significant.
very sireilar to those of others.

His findings were

He noticed especially that his

patients were very tall and gave a family history of unusual
height which suggested possible pituitary disturbance.

The blood

cholesterol was increased and he emphasized the relation of the
pituitary gland to fat metabolism which could account for this.
Basal metabolic rates were taken and were frequently found to be
abnormal.

He reported relief in some of his patients after thy-

roidectomy and the administration of thyroid substance.

In 1934 Leonard experimented with the action of urine from a
woman past menopause with migraine.

He injected extracts of the

urine into immature hypophysectomized rats and found that it matured a large number of follicles uniformly, but that lutienization
rarely occurred.

There was no hypertrophy of interstitial or theca

cells, and'he concluded that the changes produced were the opposite
of those produced by pregnancy urine.

However, there was a syner-

gistie action of this urine and pregnancy urine when injected together.

These experiements seem to indioate some hypophyseal-like

properties in the urine of migrainous individuals but no conclusions
can be drawn on one isolated case.
Drouet, Mathieu, and Collesson (1935) investigated the presence
of principles in the urine from tbe_.posterior lobe of the pituitary.
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They used injections into the·-dorsal lymph sac of frogs with a small
amount of nocturnal urine from roigrainous patients.

As an indicator

they used the melanophorie element of the posterior pituitary.
the skin turned black, a positive reaction was recorded.

If

Fifteen

patients were studied and 312 urine specimens were injected into

624 frogs.

A pituitary element was found in· 13 of the 15 pa~ients.

The phase of the positive reaction had no definite relationto the
duration or time of the attack.
Riley, Brickner, and Kurzrok (1933) demonstrated new evidence
of endocrine unbalance in the production of headaches.

Using urine

from migrainous patients they assayed it for the quantity of ovarian
and pituitary sex hormones.

These were compared to the normal

urinary values and an abnorm~l ratio of ovarian and pituitary hormones
was found.

They determined that the migraine siezure was preceeded

by an increased prolan output and they were able to induce headaches
by the injection of prolan in these individuals.

Glass (1936) was

very impressed by the work of Riley and his co-workers.

He conducted

an experiment in an attempt to add further proof to their work and
strengthen the concept that endocrines play an important part in the
production of migraine.

Although he believed that this problem is

mainly to be associated with menstrual migraine, he states that until
migraine is better defined, menstrual migraine falls into the general
category of migraine.

His report is based on a study of migrainous

women studied by quantitative hormone assays before and after endocrine
therapy.

He used ten cases.....all under 40 years of age which were

selected from. cases studied :tor three years.

He made assays of

estrin and prolan A in both the blood and urine during one menstrual cycle before therapy, and repeated his tests once or twice
after endocrine therapy.

He found that urine values alone were

sufficient on which to base conclusions.
Using 15 normal young women as controls, he found the normal
values to be:
Estrin - - 20 to 80 mouse units per 24 hr.
Prolan A - - 0 to 25 mouse units" " "·
The amounts varied with the period of the menstrual cycle with a
peak excretion at ovulation and in the pre-menstrual period.
Before trying endocrine therapy, he determined that symptomatic
management gave little relief.

There was no microsella found in any

of the cases.
In hormone assays he found a striking and more or less uniform
deviation from the normals.

Prolan A was increased to about 50 MU.

Estrin was nearly absent or greatly reduced in quantity in almost
all cases. ·This indicated some degree of ovarian deficiency with an
increased hypophyseal activity.

This is in marked contrast to the

old ideas of pituitary hypofunction.
Since experimentally estrin has been found to di~inishthe output
and storage of prolan A, he based his treatment on this fact and administered estrin to his patients.

Eighty percent responded readily

to estrogenie therapy and assays showed that prolan A output was depressed.

APL extract administered in four cases aggravated or in-

duced headaches.

"----·

Menstrual dysfunctions which had coexisted with

28

migraine were also stabilized-under this therapy and he obtained relief for from six to thirty-six months with relapses following cessation of treatnient or ord.ssion of treatir.ent.

He concluded that the

reason others had not obtained good results with estrogen therapy
was that they were not using adequate dosage.

He advised replacement

therapy with theelin and ernrnenin in adequate dosage.
Timme (1936) still held to the theory that migraine was produced
by

hypofunction of the pituitary gland.

He wrote an extensive article

attempting to justify his theory and to answer all of the criticisms
which had been brought up against it.

He believed that all migraine

patients exhibit the "status hypoplasticus of Bartels" which briefly
is an inadequacy due to hypoplasia of the cardio-vascular organs,
hypophysis, gonads, and adrenals.

He thinks that there is a com-

pensatory wechanism which takes over with age.

In critical periods

the hypophysis enlarges greatly to take care of demands.
pressure of the enlargement produces the pain of migraine.

The
Eros-

ions found in the sella at autopsy are cited as evidence for this

pituitary enlargement and pressure.

Due to the gradual erosion of

the sella, he claims that the symptoms disappear with age as the
sella increases in size.
Moffat (1937) reviewed the fact that there is an endocrine
factor in the production of rrigraine.

He cited Thompson who in

1932 reported 25 cases, 17 of which had abnormalities of the sella.
Since estrogens are known to reduce the size of the pituitary in
experimental animals, he used this fact as a basis for therapy in
17 patients with menstrual migraine.

He found that all patients

were relieved by estrogeni-c-therapy, but that some were forced to
discontinue treatment and that not all cases responded equally as
well.

A few cases had reactions to the therapy and were forced to

discontinue treatment.

When gonadotrophic hormones were tried in

cases in which the migraine was not associated with the menses there
was no relief.
X-ray studies in 11 of the patients showed bony bridging of the
interclinoidal spaces in 4 cases, a small sella almost bridged over
in 3 cases, and a no.rmal sella in 4 cases.
He concluded that migraine was due to either hypophyseal hyperfunction or ovarian hypofunction.
posed the following hypothesis:

To explain his results, he pro"These seventeen women were all

menstruating more or less regularly and therefore, could not have
had a severe pituitary deficiency.

Consequently administration of

gonadotrophic substance from pregnancy urin to them was equivalent
to the combined therapy of this factor and the synergist from the
anterior pituitary, which had been shown to produce maximum ovarian
stimulation."
O'Sullivan (1939) in a summary of the present day migraine therapy
found that there is no single cause of migraine, but a multiple of
factors involved.

She found that emmenin relieved those with rela-

tion to the menses.

Thyroid or thyroid plus emmenin relieved those

with a low basal metabolic rate.

Pituitary extract was found to be

beneficial in cases with large bones, thich noses, and grimy skins.
Halloran (1939)

~~~t

to great detail in an attempt to explatn

3D

the symptoms of migraine----on a pituitary bas is.

Others before him

have similar ideas but I have hurriedly skipped over them.

In dis-

cussing Halloran's views it must be remembered that similar concepts
have been put forth by others.
The author does not feel th~t vaso-eonstriction is present during migraine attacks, but rather that there is a vasJular congestion.
With this thought in mind, he proposes the following simple theory:
Migraine is due to engorgement of the venous sinuses of the skull
brought on either by obstruction or compression along the venous
system or by increase in blood flow to the cranium through physical
exertion, or quickening of the pulse, excitement, anxiety, or
rright.
After examining twelve human cadaver heads, Halloran is convinced that swelling of the pituitary is the chief cause of migraine
simply through its mechanical pressure.

The pituitary gland com-

pletely fills the sella turcica and cannot swell physiologically,
as all other endocrine glands apparently do when called upon by
other glands in the chain, without compressing to a certain extent
the cavernous sinuses that lie on each side of the gland.· Since
the dural sinuses are tough, fibrous reflections of the dura, they
are compressible but not expansible.

Hence it becomes evident that

they cannot tolerate any compression that would tend to decrease
their rather fixed vital capacity.

This would disturb the hydraulic

equation of the cranium which is that the outflow of blood must be
equal to or greater than the inflow.

When this equation is reversed,
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as it probably is in migraine, then engorgement ensues and headache occurs through the pressure on the pain papilla in the walls
of the dural vessels.

The fact that at the onset of a migraine

attack the distribution of pain is along tbe large ve·nous sinuses
is objective evidence in support of the above theory.

Usually

the pain starts behind one or both eyes and through the temples.
This area corresponds to the pituitary gland and the cavernous
sinus of the corresponding side.
Halloran also gi.ves a mechanical explanation of all of the components of the migraine syndrome.

He contends that the aura is p~o-

duced by congestion of the retina since the superior ophthalmic vein
which drains the retina drains into the. cavernous sinus and would
be the first to register a disturbance at the beginning of the
pituitary compression on the sinus.

Hemicrania may be due to one

lateral pole of the pituitary swelling wore than the other.

Optic

disturbances are explained on the basis of upward swelling ofihe
pituitary with pressure on the optic chiasma.

Oculomotor distur-

bances rr:ay be pressure phenomena since the third nerve runs along
the outer wall of the cavernous sinus.
congestive in origin.

Auditory aura are probably

Throbbing is explained by pressure on the in-

ternal carotid artery as it courses through the cavernous sinus.
The soreness and tenderness of the skull and scalp is due to engorgement of the diploe and congestion of the small emissary veins
which atten°pt to unload the internal venous pressure.

It is highly

probable that many o_t_the common headaches are but mild attacks of

migraine.

In other words,- only some people have migraine due to

peculiar structure and relation of the sella turcica to the cavernous sinuses.
Nausea and vomiting rray be explained by the increase in intracranial pressure which takes place imn1ediately at the onset of an
attack.

The vomiting is purely reflex to relieve the pressure.

The intense depression which is sometimes seen is probably due to
an accumulation of metabolities in the sensorium brought on by
anoxemia.

The periodic attacks of migraine are in keeping with the periodic fluctuations of the pituitary.

Menstruation makes demands

upon the gland producing swelling with the ensuing headache.

Loss

of ovarian function either by degeneration, functional depression,
or surgical extirpation of one or both ovaries, creates a break in
the endocrine chain frequently evidenced by an overactivi ty of the
pituitary.

Thus the increased incidence of migraine in such in-

dividuals.
There are many cases of migraine due to allergy.

Explanation

of this, according to Halloran, may lie in the fact that the anterior
lobe of the pituitary is derived· from Rathke's pouch from which
nasal mucosa is also derived.

Nasal mucosa is notoriously allergic.

It is not unlikely that the anterior lobe is an allergic shock tissue
and responds to allergens by swelling.
Other contributing factors to migraine, he believes, are eye
strain, worry, anxietyueneral ill health, sexual overindulgence,
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and the toxins of conat±-pation.

Each may either create venous con-

gestion or swelling of pituitary.
In order to explain the action of ergotamine tartrate which is
a vasoconstrictor agent, he used this explanation.

Ergotamine tar-

trate constricts the vascular bed of the brain and skull diminish-

ing the blood inflow and giving the venous sinuses a chance to unload.

Thus the hydraulic equation is righted and the inflowing blood

volume becomes less than the outflowing volume.

Shortly after the

administration of ergotamine tartrate the headache is intensified
probably because of the sudden vasospasm which throws a temporary
greater load on the sinuses.

However, with the decrease in arterial

volume, this extra load is soon dissipated and the headache relieved.

We find two important theories included in this group.

The first

is based on the symptoms being produced ,by mechanical pressure of an
enlarged pituitary gland on the nearby cavernous sinus and surrounding nerves.
dysfunction.

The sec~nd is based upon pituitary or ovarian end~crine
There is considerable evidence to support both theories

but it is difficult to say that all cases of migraine attacks are
produced by these factors.

It is probable that some cases of mi-

graine can be traced to pituitary swelling or endocrine dysfunction.

THE VASCULAR OR VASOMOTOR THEORY
In almost all of the theories proposed as possible etiologies
of the rr:igraine syndrome they have recognized some vascular factor.
However, no explanations of the mechanism were adequately explained.
It has been the opinion of several men that vascular or vasomotor dysfunction is the primary cause of migraine.

Forbes and

Wolff (1928) worked out what they determined to be the vasomotor
control of the cerebral circulation.

Since the pain of headache,

which is the outstanding symptom of typical migraine, is head paih,
the determination of vasomotor control in the cerebral arteries is
an important fac~or in this theory.

By direct micrometry and photo-

micrography together with simultaneous measurements of the cerebrospinal fluid pressure and intra and extracranial vascular pressure
they secured evidence that the circulation of the brain is not
regulated wholly from a distance by splanchnic or systemic vasomotor control.

Many influences share this vital regulation.

They

found that although changes in the caliber of the vessels may
passively follow-sharp fluctuations in systemic arterial pressure,
constriction of the arteries also follows direct application of
epinephrine to the vessels or stimulation of the cervical sympathetic
fibers, whereas dilatation follows vagus stimulation.

They conclud-

ed that their evidence had shown that cerebral circulation was controlled, at least in part, ~y cerebral vasomotor nerves.
Riley (1932) in his summary of migraine studies up to that date,
mentioned that a majorit~ the theories explain the incidence,
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course, and symptoms of migraine- on the basis of some cerebral vascular disturbance.

Some believed that vasoconstriction producing

anemia of the various centers was the mechanism while others thought
that vasodilatation with resulting congestion was the cause.
Circulatory disturbances have led to the view that migraine is
due to disorders of the superior cervical ganglion.

Some believe

there is a direct stimulation of the smooth muscles of the cerebral
vessels.

Others, who are followers of the so-called texic theory,

believe there is a stireulation of the vegetative. nervous system by
some abnormal material circulating in the blood.

Bnt there is little

evidence to show how only one vessel would be involved in the latter
theory.

Daltner and Hartn\an, and Vaughn and Jahries insisted that

a vascular cramp underlies the production of migraine.
Dickerson (1933) gave some clinical basis for proof of the vascular theory when he reported beneficial results in seven cases which
were treated by ligation and section of the middle meningeal artery

on the involved side.
Craig (1935) added further evidence that migraine might be bas~d
on vasomotor disturbances when he reported two cases which failed to
respond to dietary and medical measures but which responded to
cervicothoracic sympathetic ganglionectomy.

This would indicate that

there is perhaps some disturbance in sympathetic vasomotor control
of the cerebral vessels.
von Storch (1937) in commenting on the etiology of migraine
stated that from his observations... on two hundred anselected patients
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presenting-the migraine syndrome it was apparent that there were
multiple factors involved.

However, he believed that there was a

common mechanism which consisted of overstimulation of the dural
and possibly extracranial periarterail plexuses through the medium
of hypotomic dilatation of the vessels in question.

He bases this

opinion on the action of ergotamine tartrate in relieving attacks
of headache.

Oldberg (1937) added further evidence to that of

Dickerson when he reported five patients relieved by ligation of
the middle meningeal artery.
Wolff (1938) first reported his work on headache and its
association with the cranial arteries.

He found that faradic stim-

ulation of the blood vessels of the rreninges both dural and larger
pial vessels gives rise to painful sensations similar to headache.
Dilatation of the tereporal arteries give rise to head pain.

The

aching pain produced by distension of the temporal artery wasterminated when the distension was relieved.

By repeatedly distending

and collapsing the temporal artery he produced a throbbing headache
which was associated with nausea and sickness.
He distended the middle meningeal_ artery and produced pain localized to the area of distension and back of the eye on the involved side.

Ligation or application of novocain proximal tothe dis-

tended area prevented the occurrence of pain.

He observed further

that increased amplitude of intracranial and extracranial arterial
pulsations produced head pain.

He proposed ·the idea that in migraine

there was a relation bet-ween the amplitude of pulsations and the

headache.
Following up this work Graham and Wolff (19.39) reported further studies.

They observed that ergotawine tartrate regularly

and promptly ends migraine headache.

They observed thirty-two

migraine attacks in sixteen patients and each time recorded the
pulsations of the temporal and occipital branches of the external
carotid artery.

They also measured minute changes in cerebrospinal

fluid pressure as an indicator for changes in the amplitude of pulsations of the intra.cranial vessels.

During migraine attacks they

noticed increased amplitude of pulsation of the temporal and occipital arteries and to a lesser degree of the intra.cranial arteries.
The administration of ergotamine tartrate diminished the pulsations
and the headache diminished proportionally.

Sutherland and Wolff

(1940) reported a continuation of these experiments.

The relief

by ergotamine tartrate parallels the decrease in amplitude of pulsations of the cranial arteries especially certain branches of the
external carotid artery.

During an attack pressure over the common

carotid artery of the involved side reduced the severity of the
attack.

The amelioration is associated with decreased amplitude of

the temporal artery.

Distension of this artery produced pain in

the temporal region.

They determined that ergotamine tartrate has

no analgesic action since it does not relieve non-migrainous headaches.

Therefore, its action rr.ust be on the vessels themselves.

With the success obtained in using ergotamine tartrate they tried
other vasoconstrictor drugs~_!.or the relief of migraine headaches.
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Epinephrine, ergonovine, c~ffenine, benzedrine, ephedrine, and pitressin were used.

All gave some relief for varying periods of time.

Vasodilator drugs - histamine and amyl nitrite - were used with no
relief but instead an increase in symptoms.

There were no changes

in the arteries observed with the administration of codeine,
acetysalicylic acid, or acetophenetidin.

The latter agents dulled

the headache but did not effect the amplitude of pulsations of the
vessels.
In an attempt to determine the cranial arteries involved and
the distribution of the migraine headache, they found that the
attacks failed to recur after ligation of the rriddle meningeal
artery.

Distension of the middle meningeal artery produced pain

in the terrporal region and behind the eye, of the temporal artery
produced pain in the temporal region, and of the occipital artery
produced pain in the occipital region.

They determined that the

pial and cerebral vessels did not make any major contributions to
the pain of migraine headache.
Lennox (1940) agreed with Wolff and his associates and stated
that he believed that migraine was due to a dysfunction of the
neurovegatative system leading to abnormal relaxation of the cranial
arteries and undue stimulation of their sensory nerves • .Alvarez
(1941) stated that as far as he was concerned migraine was due to a
storm of impulses either from the brain or from the cervical sympathetic ganglion which produce dilatation of the external carotid

--
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artery •. The blood goes pounding into the vessels supplying the

brain.

Any drug, he states,-that contracts the vessels stops the

headache.

He is convinced that the cause of migraine cannot be

found below the neck.
Schumacher and Wolff (1941) contrasted the headaches produced by histamine and hypertension with ·that of rrigraine.

Histamine

headaches, they found, were produced by principally the dilatation
of the large arteries at the base of the brain while the extracerebral arteries make only a minor contribution in this type of
headache.

The headaches of migraine and hypertension on the other

hand are produced by stretch and dilatation of the arteries of the
scalp and dura.

Previously Wolff's experiments had indicated the

effect of increased cerebrospinal pressure on headaches.

He de-

termined the effect of increased pressure on both histamine and migraine and hypertension headaches.

Since the arteries at the base

of the brain involved in histamine headaches are susceptible to increased intracranial pressure, this type of headache was experimentally relieved by increasing the pressure.
the intracranial pressure was increased.
of these patients.

In seven migraine patients
There was no change in six

In the seventh patient the headache was decreased.

However, the headache also disappeared under similar experimental
conditions when the spinal fluid pressure was not increased and the
results were intrepreted as being due to the psychologic changes
induced by instrumentation.

This adds further pro6f to the faet

that extracerebral vessels are the main vessels involved in migraine headache since they are not susceptible to changes in intra-
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cranial pressure.

T.h-ia--situation is exactly opposite to that occurr-

ing in the histandne headache.

In the rr:igraine headache there is no

evidence of peripheral vasodilatation.

Therefore, an amplitude of

pulsation in the scalp arteries of about one hundred percent above
normal would represent considerable increment in pressure and cause
deformity of the pa.in and organs with a resultant headache.
In this sarre article a report was rr,ade of Schumacher·and Wolff's
study on the cerebral arteries and their relation to pre-headache
phenomena o~ migraine.

They stated that little accurate information

was available concerning the mechanism of pre-headache phenomena.
Pre-headache phenomena are not always followed by headache and some
migraine sufferers never experience headache.

About fifty percent

of subjects with migraine have these pre-headache phenomena which
are corrmonly visual, such as scotomas, heminopia, scintillations,
and other crude hallucinations of light and color.

Less commonly

paresthesias or defects of motility, often unilateral, are seen.
Scotomas are the most easily studied of these symptoms.

Their study

was based on the observations of a young migrainous doctor during
migraine attacks.

To determine if vascular dysfunction was respon-

sible, they used a vasodilator agent, amyl nitrite, which is known
to effect cerebral vessels.

They emphasized the fact that symptoms

due to cerebral vasoconstriction should be overcome by cerebral
vasodilatation in the presence of a sustained normal blood pressure,
but they should be augmented by a fall in blood pressure with an
accompanying decrease.1n. . . cerebral blood flow.

The subject's pre-
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headache scotorr,as lastea:---about forty-five minutes.
were charted in the two experiments perforrred.

Visual fields

As a result of these

experiments they concluded that cerebral vasodilatation associated
with a sustained normal blood pressure caused the symptoms to disappear whereas a procedure that decreased cerebral flow caused the
symptoms to become worse.

Cerebral vasoconstriction is responsible

for the visual def~ct in the person with migraine.

It is also likely

that the cause of the defect was not in the retina or orbit but within the cranial cavity.

It is their belief that vertigo, paresthesias,

and motility defects might also result from vasoconstriction of
cerebral or brain stem arteries.

In Wolff's opinion cerebral vaso-

constriction terminates just before extracerebral vasodilation occurrs.
Pfeiffer, Dreisbach, Roby, and Glass (1943) reported their investigation into the theo~y that blood volume changes might have some
effect on the etiology of migraine syndrome and made the following
correlations to fit their hypothesis:
(1) Onset at puberty and frequent relief at the menopause
(correlating with the onset and waning of cyclic activity
of the sex hormones with their salt and water retaining
properties.)
(2) Greater incidence in the female than in the male duetA:>
greater salt and water retaining powers of estrogens as
compared to androgens.
(3) Menstrual migraine (perhaps due to the sudden decrease in

the estrogens~with their salt and water retaining activity~)

(4) Relief of migraine-ny--pregnancy due to the normal con-

comitant increase in blood volume with a high, maintained
estrogen level.
(5) Partial relief of the headache by the coal tar analgesics

and thyroid therapy, both of which are known to produce a
relative hydrerriia.
(6) Marked relief by long acting vasoconstrictor drugs such as

ergotamine tartrate and benzedrine sulfate.
(7) The occurrence of the headache with relaxation or a relative
'let down' in activity.
They observed that these factors might be ascribed to an accompanying relaxation of peripheral-vascular tone without an increase
in blood volwre.

Any altered physiology due to hereditary anomalies

of cerebral arteries would be precipitated at this time because of
the decre·a.sed cranial blood supply.
In studies of ten migraine attacks they found that five subjects
showed a marked hypotension at the time of the attack with return to
normal upon relief of the attack.

The others showed high serum pro-

tein levels indicating relative hemoconcentration during the attack.
In those not showing a decreased blood volume the hypotensive level
of blood pressure indicated a decrease in peripheral vascular tone.
During the headache there was lengthened blood clotting time.

Five

cases of Il'.'enstrual migraine showed a decret:(a,ed blood volume at the
tirr e of the headache.
1

These studies indicate that the excursion of

the cerebral blood vessel.a can be traced to changes in arterial

blood volume without corr'.pensatory changes in the peripheral vascular
tone.

A portion of this study supports the theory that some migraine

headaches may be accompanied by a marked decrease in the peripheral
vascular tone as evidenced by the semi-shocklike level of theblood
pressure at the time of the attack.
The authors suggested that the treatment of migraine should be
directed at increasing the blood volume or restoring an intense peripheral vascular tone by strong smooth rr.uscle stimulants such as
ergotamine tartrate.

When this is done the excessive excursions of

the cerebral vessels subside and there is subjective relief.
Atkinson (1944) believed that the cause of migraine was the sarre
as that of fleniere 's syndrorre except for the locality of the action.
He states that they are due to a vascular dysi'unction of unknown
cause.

According to his hypothesis there are two groups of migraine

patients.

One due to a primary vasodilatation and the other due to

a primary vasoconstriction.

These two types are distinguished by

intradermal reactions to histamine.

In the histarrine sensitive· or

primary vasodilator group he believes the headache precedes attacks
of Meniere•s syndrome.

In the histamine insensitive group or pri-

mary vasoconstrictor group the Meniere's syndrome symptoms precede
the headache.

He thinks, because of the parallelism of Meniere's

syndrome and migraine in his series of cases, that there is an allied
mechanism behind the production of both.

It is possible that he is

confusing his so-called histare:i.ne sensitive group with histamine headaches and that they are not true migraine at all.

He gives as further

proof of the association,. the fact that migraine in early life is
sometimes replaced by reniere 1 s attacks in later life.

This he

explains by the belief that age and repeated impact has so diminished the resilience of the vessels that the secondary vasodilatation gradually ceases to take place.

All that happens is the spasm

which becomes more marked in the internal auditory artery because
of its smaller caliber as compared to the posterior cerebral artery.
This explains the old clinical observation that patients tend in
gro~ out of their headaches.
Men working on the problem of migraine have often hinted at a
vascular mechanism for the production of migraine symptoms.

Wolff

and his associates have brought forth a great deal of evidence for
this belief.

I believe that the final factor in the production of

migraine is probably vascular in origin, but we must look still further for the exciting or predisposing factor or factors.

THE PS YCHOOENIC THEORY

This theory, as supported by several authors, proposes that
the migrainous individual has definite constitution which predisposes him to migraine attacks.

They further believe that the attacks

are often set off by psychologic upsets.
As stated previously under general etiological characteristics,
migraine is usually found in bright, intelligent people rather than
in the laboring class of people.

Crookshank characterized migraine

sufferers as •thinkers rather than doers."

These persons are usually

of a tense emotional makeup which may or may not be concealed from
the casual observer.
Most of the studies of the constitution of the migraine sufferer
have been made frorr the personality standpoint.

Touraine and Draper

(1934) studied fi~y migraine patients - thirty-seven women and
thirteen men - for personality and constitutional disorders.

They

remarked on the fact that these people showed a prominence of the
.......

maxillae, supraorbital ridges, and glabella and showed a characteristic formation

cf

the skull tending toward acromegaly.

They noted

that the intelligence of their patients was outstanding but that
their emotional development was retarded.

The patients withdrew

from reality readily and were of the so-called introvert type.

In

each case the headache was marked by situations involving home loss,
necessity to stand alone and to grow up, and the advent of personal
adult responsibility.

Unconsciously, they believed, the migrainous

woman is unable to view he.J:S.fl].f apart from her rrother - the idea of
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separation insupportable.

No..t---one of the thirty-seven women studied

made a successful heterosexual adjustment.
They observed that there is a familial predisposition to rr.igraine
with the character of attacks often similar in various members of the
same family.
side.

In most cases the inheritance was from the maternal

The attack, they concluded, is a syndrome corr.parable to any

other neurosis developing in a special constitutional type.

The

physiological processes producing headache are secondary to and precipitated by emotional conflicts.
The belief that migraine attacks are often precipitated by emotional stress and strain has been expressed by rrany authors other
than those atterripting to make a personality stndy.

For,example, emo-

tional stress and strain has been mentioned as a mechanisrr; of setting
up the processes which produce·the mlgraine attack in connection with
the endocrine theory.
Knopf (1935) did not share the opinion of Touraine and Draper
that migraine was a neurosis.
showed marked neurotic trends.

However, she believed that the patients
She believed that migrainous indi-

viduals were persons who were overprotected in childhood and had ·grown
up with pronounced feelings of inadequacy.

be

She found her patients to

very ambitious, reserved, repressed and 'dignified', sensitive,

domineering, resentful, and to possess very little sense of humor.
She stated that migraine was especially likely to occur in the youngest and oldest children in a family.

These above conclusions were

made after personality studies on thirty migrainous patients.
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Wolff (1937) made a~'"study of the personality and reactions of
forty-six subjects with migraine.

In this study he noted the out-

standing personality features of the patients but although he found
several features in corr,mon in his patients, he stated that he could
find none which could be classified as being pathognomic of migraine.
He thought that these personality features in certain life situations
were prone to call forth pernicious emotional reactions.

In subjects

who are predisposed to migraine these emotional reactions ndght bring
on or precipitate attacks.

For this reason he believed that personal-

ity characteristics found by Wolff were that the individuals, in
nine-tenths of the cases, were 'set• personalities with the idea of
perfectionism and the desire to have everything just right.

The basic

inelasticity was often concealed by a smooth surface of poise and
social grace.

Because of their personality makeup they usually sought

positions of responsibility, but found it difficult to adjust themselves to variable conditions.

When they found that others did not

conform to their rigid standards, they developed sustained emotional
reactions of tension, dissatisfaction, and resentment.

The severity

of these emotional reactions depended on the degree of inflexibility
of the personality.
These patients never really relaxed.

They kept striving to

reach a goal with no satisfaction until the goal was reached.

After

reaching one goal they aimed at higher achievements and kept on driving themselves to attain higher and higher goals until the course

\ ..........:

-

of events precipitated-a migraine attack.

After a brief period of
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relaxation they would sta~t all over again.
Selinsky (1939) made a study of two hundred migraine patients
and based his findings on lnterviews with these patients.

He found

no sign of organic disease of the central nervous system, but found
a high degree of hereditary factor$.

He agreed that physico-chemical

mechanism serves as the organic vehicle for the syndrome since the
work of Grahan anct Wolff bad derronstrated that the headache was related to cranial arterial dilatation which can be controlled by
ergotarr:ine tartrate.

He set out upon this study with the definite

purpose of attempting to show that migraine can be benefitted by
psychotherapy and to attempt a dynareic concept of the psychophysiological problem.
In duscussing the train of events. in a typical severe attack,
Selinsky reports as follows:

"The paroxys'rr: is ushered in by a slight

dulling of intellect, then dull pain over part of the head usually
the front~l region.
attack.

There is a feeling of dread about the advancing

The headache gradually increases in intensity with a ten-

dency to spread.

The patient finds it increasingly difficult to con-

tinue work and his intellectual faculties are restricted as he becomes torpid and irritable.

Light and sound are disagreeable so he

seeks seclusion in a quiet, dark room.

He feels ~hilled, his hands

and feet are cold and he may have tingling and numbness of his fingertips.

Corr:monly there is nausea and vom:!.ting.

He may have increas-

ed sphincter irritability with frequency of urination or defecation
or may have constipation.

The patient may try a cathartic to wash

-

out a supposedly offending substance.
ing scotomas or blurring of vision.
ness a~d ringing in the ears.

He may experience scintillat-

May have a sensation of giddi-

If possible, the patient sleeps to re-

lieve the attack."
According to Selinskr's interpretation, the individual is .
graphically expressing extraordinary inability to master a situation.
It indicates a markedly hyperesthetic reaction to environmental
pressure and to pressure from within.

The individual experiences

great difficulty in meeting a situation which may arouse mixed feelings of anger, discouragement, frustration, and fear.

Since he can't

master the situation, he comp~ondses by having an attack which makes
it justifiable and necessary to withdraw from painful or intolerable
problems.

Thus the author believes that each symptom expresses fear-

ful helplessness or frantic effort to reject offensive and insuffe~able things to the ego of the subject which is constantly seeking
harmony.

He believes that migraine attacks may be a protective de-

vice and an attempt to withdraw.

He points out that there are fre-

quent fainting spells after an attack~
Selinsky agrees with Wolff, Touraine and Draper, and Knopf on
the general personality features of the migrainous subject and summarizes his results with the belief that the migrainous reaction is
a psycho-physiological reaction to a state of tension induced by a
mental struggle or conflict.

Anxiety and resentment are prominent

emotional forces stirred up by an effort to master a presenting
situation.

He believes these_J2Atients can often be benefitted by a
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psychiatric study and psychotherapy with the degree of success depending on the patients cooperation.

,
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GAS TRO- INTESTINAL THEORIES

One of the promi~ent syrr.ptoms of the typical migraine attack
is nausea and vomiting.

Since the vomitus is often of a greenish

color and bile stained, there has developed a theory that migraine
is caused by some gastro-intestinal upset.

Various portions of the

gastro-intestinal system have been blamed for this trouble - the
liver, gall bladder, and the duodenum.

Since there is little or

no proof of any of the gagtro-intestinal theories, they will be
only briefly discussed.

They are mentioned only because many medi-

cal practitioners believe that gall bladder disturbance or duodenal
stasis are primary £actors in the production of migraine not because
of ~ny valid proof for these theories.
According to Hunt (1933) Fothergill in 1784 and Watson in 1857
were two of the dutstanding early enthusiasts of the theory that
some disturbance of the biliary tract produced migraine.

Liveing

in 1873 determined that as far as he could see there was no support
for the biliary theory.

The biliary theory gradually lost its

followers until in comparatively recent years, French and .American
men have tried to reviYe it.

McClure and Huntsinger (1927) found

indications of liver functional disturbance in ninety percent of the
seventy-two patients they studied.

According to Hunt, Diamond re-

corded thirty-two out of thirty-five patients studied as having abnormal amounts of bilirubin in their blood.
Stevens (1929) mentioned that there were three worthy theories

--

as to the Etiology of mig~~Jne.

One of these was that migraine is
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due to intestinal toxemia or an autointoxication.

However, he ob-

jected to this theory on the basis that it did not explain the
periodicity of migraine, the age of onset, or the disappearance of
symptoms at the menopause.

Also he did not think it considered the

hereditary factor.
Riley (1932) mentioned what he termed the 'duodenal stasis
theory.•

Acco~ding to him the conclusions in the theory were reach-

ed by results obtained from therapeutic measures directed at the duodenum.

McClure and Huntsinger had demonstrated duodenal stasis with

antiperistalsis by using a barium meal.

They found the disturbance

to be in the second and third parts of the duodenum.

In accord with

theory duodenal stasis alters digestion and liver function with the
elaboration of toxins which produce the attack.
tion being the metabolism of lipids in the liver.

The chief dysfuncOut of seventy-

eight patients examined, seventy-one showed abnormalities of liver
function and duodenal stasis.

There was complete relief in eighteen,

partial relief in six, and no relief in five patients following intraduodenal treatment for periods of from three months to four years.
They believed that improvement paralleled improvement in the condition of the bile.
Hartsock thought that there was a definite relation between migraine and the condition of the intestinal tract and that duodenal
stasis was important.

He mentioned relief from vomiting, gall bladder

drainage, transduode~l drainage, duodenojejunostomy, and removal of
adhesions arou~d the duodenum.
.,_
'"'~- __ .,

__

......

The relation to migraine was not be-

lieved to be direct but through the medium of toxins produced.
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Hunt (1933) conducted experiments on sixty rr:igraine patients forty three females and seventeen males.

In all there had been an

early onset of symptoms and typical migraine was diagnosed clinically.

Eleven rrentioned a dislike for or inability to eat fatty

foods.

Twenty-three had severe vomitinr; and seventeen had moderate

vomiting attacks.

Out of these patients who complained of vomiting,

thirty were selected and examined by biliary drainage.
cases were examined by cholecystography.

Eighteen

He found some variation

from normal findings in hineteen (sixty percent) of those exarrined
by biliary drainage and nine (fifty percent of those examined by
cholecystography.

He came tc the conclusion that local disorder or

disease of the gall bladder was not the cause but the effect of
nigraine attacks.

He remarked that the primary stasis of the bile

in trigraine attacks nay lead to the forrr:ation of stones and chronic
cholecystitis.
patients.
therapy.

Cholecystectomy gave no relief in five out of six

Nineteen out of twenty-two improved after bile salt
It was Hunt's belief that some hepatic dysfunction may in-

fluence migraine attacks.

Critchley and Ferguson (1933) mentioned

a biliary type of migraine which was characterized by persistent
vomiting. and rerearked that this theory was upheld chiefly by French
authors~
to

smre

All of the evidence they could find on this theory pointed
liver dysfunction as the initial cause.

Lyons (1940)

tried to differentiate bilious headaches from xri-

graine.

He believed that two factors were necessary to produce mi-

graine:

(1) a constitutional predisposition and (2) an exciting or

precipit~ting cause for the attacks.

He believed that a nervous or

an alimentary condition was the exciting cause.
Morlock and Alvarez (1940) in atterr,pting to answer the question,
nHas disease of the liver anything to do with the causations of migraine?n, brought out this evidence.

They believe that the vomiting

of much green bile during some migraine attacks is due to reverse
peristalsis of the small bowel.

Alvarez in a previous study had

found no relation between the gall bladder and Irigraine.

In a survey

of two hundred· and fifteen cases of hepatic or biliary disorder he
found a twenty seven percent incidence of headache and seven percent
incidence of migraine..

In two hundred and sixteen patients without

hepatic or biliary disorder, he found a thirty-one percent incidence
of headache and fourteen percent incidence of migraine.

Thus mi-

\

graine was twice as common in those individuals without hepatic or
biliary disorders.

They also observed that migraine attacks in

people suffering from biliary or hepatic disease were less severe
than in other people.

Thus they concluded that on the contrary to

the opinion hepatic or biliary disease caused migraine, theirfindings showed that such disease actually reduced the incidence of migraine and apparently decreased the symptoms when migraine was present.
Much of the wark on the gastro-intestinal theories was suggested
by the abdorr.inal symptorrs which are frequently present in the migraine
syndro,e,1 There is little evidence at present upon which to base conclusions incriminating any portion of the gastro-intestinal tract.
It is possible that an occasional ease may benefit from treatment
directed at the gastro-intestinal tract.
/
~/

Howe-ver, I do not believe
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that a very large percentage of migraine attacks can be blamed on
gastro-intestinal upsets.

/
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MISCELLANEOUS THEORIES

1.

Ocular etiology
Numerous men such as Fridenberg (1941) and Grunert (1938) have

expressed the belief that eyestrain and slight uncorrected refractive errors cause sorre cases of mlgraine.

There is still consider-

able doubt as to whether such headaches are true Il'jgraine or not.
The tendency now is to classify them separately from the headache of
migraine.
2.

Cerebrospinal Fluid Changes
It was formerly believed that changes in cerebrospinal fluid

pressure might cause migraine.

von Storch and Merritt (1935) found

that migraine was not affected by changes in cerebrospinal fluid
pressure.
attacks.

Only rarely was the pressure increased during or between
They further determined that any significant abnormality

of the cerebrospinal fluid renders doubtful a diagnosis of rrigraine.
Their findings have been supported by those of Wolff and his associates
mentioned previously in this paper.

3.

The Migraine Physique
Stieglitz (1935) proposed a characteristic physique whichhi.s ob-

servations had indicated to him was the type in which migraine appears
with extraordinary frequency.

He thinks it is commonly possible to

predict migraine in persons after a cursory inspection and analysis
of their typical features.

His study was made on an unselected series

of one hundred private patients with migraine.
standing characteristics.

These are their out-

5U

(1) Neither height nor weight are unusual although extremes
in variation are more frequent than normally.
(2) The hair is very fine, slender, and straight.
brunette-migraine is rrost unusual in blondes.

Typically
The hair

is frequently more oily than usual, it is soft, fine
textured, never stiff, andra.rely naturally cufly.

(3) The eyes show unusually large pupils.

The dilatation is

exaggerated with fatigue and marked just prior to the
attack of migraine.

Habitual pupillary dilatation in

ninety six percent of the patients with normal reactions
to light and accomodation.

(4) Skin is thin, fine, unusually smooth like a child's skin.
Impression of unusual transparency.

Pallor is common.

There are finely-chiseled, classical featured with delicate
moulding, narrow nostrils, and small nasal alae.
(5) Extremities are habitually cold and often moist and clammy.

Noted in ninety one percent.
(6) Unusual lability of arterial tension and pulse rate.

quent coincidence of arteria1 hypotension.

History of typi-

cal paroxysmal tachycardia in forty nine percent.
may not be secondary anemia.
in eithty two percent.

Fre-

May or

Apokamnosis and habitual fatigue

Ninety one percent of the women have

marked fatigue and exhaustion just prior to their periods.
Upper respiratory and chronic infections are conspicuously
absent.

Rhetllllat-ic infection is frequent.
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4.

Epilepsy and Migraine
There have been attempts to link migraine with epilepsy but

according to most authors t~ere are only a few similarities and
many striking differences between the two.

Lennox (1940) pointed

out niany dissimilarities between epilepsy and migraine. The only
outstanding similarity is that both seem to have an hereditary
factor.

Ely (1930) in a study of the heredity of the migraine-

epilepsy syndrome found that there appeared to be some linkage in
heredity.

However, it rrust be remembered that 1Jro hereditary fac-

tors can exist in the same person without any relationship to each
other.
5. A Hyperfunctioning of the Effort Syndrome
Gayley (1941) introduced a relatively new explanation ofthe migraine attack.

He proposed the hypothesis that the cause of migraine

is a hyperfunctioning of the effort syndrome.

Under a situation of

intense nervous strain and uncertainty the sympathetico-adrenal
mechanism is stimulated into action and prepares the body to meet an
emergency by extreme emotfonal exertion.
rate is greatly increased.

By so doing the metabolic

There is a delay in need for action and

during this delay and thereafter there is an increase in the formation
of intermediate oxidation products.

These can't be eli,inated by

the lungs as carbon dioxide and must be eliminated by the kidneys.
However, the kidneys are already in partial stasis along with the
rest of the abdominal organs due to sympathetico-adrenal action and
are unable to eliminate products as rapidly as lhey are formed •
''-../

../

These products accumulate in the tissues and blood ·streaw and it is
believed that through some unknown mechanism they cause migraine.
He believes that the inherited predisposition to migraine is an

inherited imbalance between the various glands which regulate the
metabolic processes and that are a part of the etr-ergency energy
system.

This theory may fit into Selinsky 1 s psycho-physiological

concept of migraine.

CG.NeWS IONS

In reviewing the literatnre on the etiology of migraine, I
have been impressed by the nurrerous theories.

Each theory seems

to be sharply demarcated and to be supported by both hypothetical
and experimental studies.

There is as yet no unity of opinion on

the etiology of this syndrome.

There has been no agreement on any

one single cause which can prove to be responsible for the attacks
in each and every case.
In my opinion, the work of Wolff and his co-workers has opened
up new fields for the study of headache.

I believe that his con-

tributions to the etiology and mechanism of headache are the outstanding contributions in this field in recent years.

I am assum-

ing his mechanism of the production of migraine attacks, through
dilatation and increased amplitude of pulsations of the extracerebral
arteries, to be correct.

This partially solves our problem, but it

does not explain what factor or factors initiate this vascualar response.

There must be an exciting factor.

Strong evidence has been produced to show that allergy, endocrine
disturbances, psychic upset, hypophseal changes, gastro-intestinal
disturbances or vasomotor factors are responsible for the production
of true migrainous attacks.

From the material I have read, I believe

that allergy, endocrine disturbances, and psychogenic factors are
the most frequently involved with occasional cases being produced by
the other above mentioned causes.

Several authors have WBde the state-

ment that multiple factor~ are probably involved.

Practically all

6t

authors agree that there is some form of hereditary predisposition
to migraine.
In conclusion I can say that there are probably at least three
factors involved in the production of the migraine attack.

First of

all, there must be an hereditary factor which as stated above is a
predisposition to migraine.

Secondly, there is an exciting factor

which may be one or a combination of several of the factors mentioned in the previous paragraph.

Thirdly, there is a vascular mec~anism

for the production of the symptoms of the attack.
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